Human liver aldehyde dehydrogenase. Esterase activity.
Human liver aldehyde dehydrogenase has been found to be capable of hydrolyzing p-nitrophenyl esters. Esterase and dehydrogenase activities exhibited identical ion exchange and affinity properties, indicating that the same protein catalyzes both reactions. Competitive inhibition of esterase activity by glyceraldehyde and chloral hydrate furnished evidence that p-nitrophenyl acetate was hydrolyzed at the aldehyde binding site for dehydrogenase activity. Pyridine nucleotides modified esterase activity; NAD+ accelerated the rate of p-nitrophenyl acetate hydrolysis more that 5-fold, whereas NADH increased activity by a factor of 2. Activation constants of 117 muM for NAD+ and 3.5 muM for NADH were obtained from double reciprocal plots of initial rates as a function of modifier concentration at pH 7. The kinetics of activation of ester hydrolysis were consistent with random addition of pyridine nucleotide modifier and ester substrate to this enzyme.